Tyrosine phosphorylation signalling dependent on 1alpha,25(OH)2-vitamin D3 in rat intestinal cells: effect of ageing.
In intestinal cells, as in other target cells, 1alpha,25(OH)(2)D(3) elicits long-term and short-term responses which involve genomic and non-genomic mode of actions, respectively. There is evidence indicating that activation of tyrosine phosphorylation pathways may participate in the responses induced by 1alpha,25(OH)(2)D(3) through its non-genomic mechanism. In this study we have evaluated the involvement of 1alpha,25(OH)(2)D(3) in the tyrosine phosphorylation of PLCgamma and MAPK (ERK1/2) in enterocytes from young (3 months) and aged (24 months) rats. Immunochemical analysis revealed that the hormone stimulates PLCgamma tyrosine phosphorylation in young rat enterocytes. Hormone effect on PLCgamma is rapid, peaking at 2 min (+100%), is dose-dependent (10(-10) to 10(-8)M) and decreases with ageing. 1alpha,25(OH)(2)D(3) also induces the phosphorylation and activation of the mitogen-activated-protein kinases ERK1 and ERK2, effect which was evident at 1 min (three-fold) and reached a maximum at 2 min (six-fold). Hormone-dependent ERK1 and ERK2 phosphorylation and activity is greatly reduced in enterocytes from old rats. In both, young and aged animals, 1alpha,25(OH)(2)D(3)-induced PLCgamma and ERK1/2 phosphorylation was effectively suppressed by the tyrosine kinase inhibitor genistein (100 uM) and suppressed to a great extent by PP1, an inhibitor of c-Src kinases. LY294002, a specific inhibitor of PI3 kinase (PI3K), enzyme with an important role in mitogenesis, did not affect hormone-dependent ERK1/2 phosphorylation, indicating that PI3K is not involved in 1alpha,25(OH)(2)D(3)-induced MAPK activation. In agreement with this data, enzyme activity assays and tyrosine phosphorylation of the regulatory subunit (p85) of PI3K showed that the hormone has no effect on the enzyme activity in rat enterocytes. Taken together, the present study suggest that in intestinal cells, tyrosine phosphorylation is an important mechanism of 1alpha,25(OH)(2)D(3) involved in PLCgamma and MAPK regulation and that this mechanism is impair with ageing.